Cultural and economic benefits
of green retrofits

Recognizable cultural benefits
create economic benefits.

Joan Iverson Nassauer
School of Natural Resources and Environment

University of Michigan, Ann Arbor, MI, USA
http://www-personal.umich.edu/~nassauer



Would | want to live there?
Would someone else want to
live there?

Would | want my child to
work there?

s someone taking care
of this?
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Nassauer, J. I. 1995. Messy Ecosystems, Orderly
Frames. Landscape Journal. 14:2, pp. 161-170.




Messy ecosystems require
orderly frames:
cues to care

Order: conventional landscape

Messy: mistaken for neglect &%

Nassauer. 1993. Ecological Function and the Perception of
Suburban Residential Landscapes. In Gobster, P.H., ed.,
Managing Urban and High Use Recreation Settings, General
Technical Report,USDA Forest Service NCF Exp. Sta., St. Paul,
MN. USDA FS Grant 1989.

Simulations by Fred Rozumalski



The Economics of Native Plants in Residential Landscape Designs
Landscape and Urban Planning 2005 (in press)
Gloria E. Helfand, Joon Sik Park, Joan |I. Nassauer, Sandra Kosek

2000 web-based survey of
245 homeowners and tenants planning to buy a house
within 5 years.

They were willing to pay more for each of the prairie
garden designs compared with a conventional residential
design.

People are willing to pay a premium for prairie garden
alternatives.



These yards include different amounts of lawn, prairie
garden, shrubs, and trees. The lawn is turf grass. If the yard is
only lawn, then the trees and shrubs are non-native. The lawn
may take 6 months to one year to become established.

The prairie garden consists of wildflowers and grasses with
native shrubs and trees. The prairie garden attracts more
wildlife than the lawn. If the yard has a prairie garden the trees
and shrubs are native plants. The prairie garden may take up
to three years to become established.

Maintenance of the lawn includes annual pruning of the
trees and shrubs, autumn raking, weekly mowing of the lawn,
and yearly fertilization. Maintenance of the prairie garden
Includes mowing the prairie garden every few years.



Cost/mo/5 yr.

Typical

50%

5%

75%

Install range (turf) $1,400-2,000 $1,400-2,000 $700-1,000* $700-1,000*
Install range (prairie) N/A $2,880-3,000 $2,880-3,000 $3,180-3,300**
Maintenance range $700-1,000 $1,000-$1,200 $700-1,000 $700-1,000
Min. total cost, 5 years $4,900 $9,280 $7,080 $7,380

Min. average monthly cost over 5 $82 $155 $118 $123

years

Max. total cost, 5 years $7,000 $11,000 $9,000 $9,300

Max. average monthly cost over 5 $117 $183 $150 $155

years

Range used in
survey

$75-130

135-190

110-158

$123-162




$75-130

$135-190




$110-158

$123-162

Simulations by
Sandra Kosek




The WTP order for the yard types
IS 75%,50%,75% w/shrubs,
conventional.

Net WTP for 75% prairie garden is
highest - $126. - 138. more per
month

Net WTP for 50% prairie garden is
$113. - 126. more per month




Retrofitting a 1950’s neighborhood:

Maplewood Rainwater Gardens
City of Maplewood, MN 1995
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Drawings by
Ross Martin
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site of Bruce Vento Memorial Grove

Phalen Wetland Park
City of St. Paul 1996



People and wildlife
Immediately began to
use the park...

Nassauer. 2004. Monitoring the success
of metropolitan wetland restorations: cultural
sustainability and ecological function. Wetlands
24:4. pp. 756-765.
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BCI — Minnesota — Phalen Corridor Initiative
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Gasworks Park, Seattle, Rich Haag.
What looks orderly and inviting, can hold residual contamination.....



The problem of invisible contamination




Abandoned contaminated sites can look like and function as habitat. A
precautionary approach would limit wildlife contact.
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Contaminated lands:
remediation and brownfield redevelopment should

employ the precautionary principle:

Where there are threats of serious or irreversible damage, lack of full

scientific certainty shall not be used as a reason for postponing cost-

effective measures to prevent environmental degradation.

Principle 15 of the Rio Declaration on Environment and Development,
UN Conference on Environment and Development,1992.
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Scautionary approach to residual -~
ontamination on a remediated site - #T0 ‘
Smight limit access by people and A~ @i
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Brownfield redevelopment:
the precautionary principle and cues to care




Green technologies
and pervasive
contamination

Distribution in a natural state | Distribution after construction Distribution after ‘green’ surfaces
(0-5% impervious) i (75-100% impervious) (10-20% impervious)

IO

21%

21°¢

najority is absorted The maiority is runoi reduinn. T
L T & mnajority s manoff regquirng ) Funoff is significantly reduced
through evapotranspiration collection & treatrment (returning closer to natural state)

and/ar infiltration : From Scholz-Barth 2001
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Planned Vision for Ford Rouge Center-- lllustration: Richard Rochon

When contamination is pervasive, even green
roofs, pervious paving, and rainwater gardens
may inadvertently concentrate diffuse
contaminants.

Would a more highly engineered order track and
manage the fate of contaminants?

Would it more effectively “cue” safer human and
wildlife use?







Principles for Ecological Landscape Design in
Brownfield Business Parks

Part of LISDA Forest Service research project # 00-10-11231300-033;
Aligning Social and Ecological Drivers of Urban Landscape Change

loan lverson Massauer, Alejandra Chiesa, and Robert C Corry
School of Matural Resources & Environment, University of Michigan

Mota: All imagesthat appear in this cocwmeant aRcamputar imaging simulation s

Copyrig ht 1. Massauar



Corollarny 1.1. LARGE HABITAT PATCHES

Brownfield redevelopment designs should
craate large hahitat patches on clean areas
espacially where these clean areas are
connectad of near off-site habitat patches or
cattidars. incuding streams wetlands,
woodlands or otherindigenou s ecosystames,

=
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Fgurza 1.This Iarge habitat patn:h |5I|:-:atecit|::e:cr:and on axisting
habitats adjacent tathe brow nfiald sitas. B has baan constructad an
clean sails, and sapam@tad from passibly cantam inated grounchwater by
a pearchadwatartabla. Farmarky contaminated sailsoccurin thea area of
mowen turftothe right.

This prnciple requmres exarnng the landscape context of the browrdield site to 1denttsy larger regional habatat patches
and corrdors and to wdentity adjace nt patches or comidors that mavybe locally rmportant. Where sod and water have not
been contarainated, habatat patches can be created. Mew habitat patche s are particnlarly de sivable where they would
enlarge or connect existing habitats. However, where connecting to or creating large habitat patches could brng waldlife
1n contact with water or plants that contain contarninants, the precantonary principle (see Pnneiple 2) would susgzest
e on the ade of creahng less habitat to discourage waldhfe from using possibly contarninated areas as habatat
rather than nsking uptake of contarnimants by wildhfe or the transport of contarminants by plants or aramals.

CopyAght, ). Massauar
Crecernbsr 2001 i




Corollary 1.3. CO-LOCATION OF
INDUSTRIES

Brownfield redevelopment design s should
Jeate opportunitiesfor industries to
exchange materialsand energy by
infrastructure designsthat allow for
industriesthat could exchange materials or
energy to be clusterad together,

Tlas moportant 1dea from mdustial ecology presents pollution and reduces dernand for reused enerew or matenals,
It alzo encourages mdustries that exchanse materials and enerey and rararize transportation costs to be clustered in

a concentrated area .
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Figura 3. Thae concantr@tion of industries in the buildings shown could allow
wastaanangy or material bvpmoductsofone industry 1o be usad by othear
industries locatad neary While this design doesn't facilitate flows of spacies
within the fpafdancomidor it doas pravant pollution by facilitating flowsof
industral bv-products, I soils argmundwatarnear thasteam ratain
possibke contamination disoourging flows batwsaan the iparkanarss and
thastrzm may bethe most acolgically benaficialdesign (s Principle 9.

Copynght, | Massauer
Decambeg 2001 5
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Corollary2.1. CLEAN STORM WATER .
AND CONTAMINATED GROUND YWATER - _ 3 A s,

Brownfield redevelopment designs should
detain stormwater on the surfacein areas
where it could infiltrate te contact possibly

contaminated groundwater,

Tt R ) Massau:

Figurad. Thea impanrious paving of this parking bt could ba bcatad on
possibhy contaminated soiks. The mirvvatargamden datantion slands in the
parking lot are designed with balow-grde bamars to sapa@ta stam watar
fromcontactwith possibly contamiratad soilsand gmound watar,

This approach to storm water managerne nt 13 intended to keep storm water clean after it falls on roof tope or clean areas

of busine ss parks. Paving, rooftops, or a below-grade barmier that creates a perched water table can se parate storm water
frorn ground water Swface detention also encourages evapotranspirvation back to the atraosphere and movernent to local
strearns or wetlands. Boof nun-off maybe cleaner than sorface water run-off frorn roads and parlang lots, so a three-tier
systern of storn water detention (roofs, roads, and ground water) that divec ts roof mun-off to habitat areas but keeps road
run-off separate from possibly contatnated ground water ayhe ideal.



Comllary 2 2. PAVING, TURF, AND
HABITAT

Both paving and mown turf disceurage
wildlife frem using an area as hahitat,
In areas where contamination may
rarmnain, paving o turf may ba th e mest
ecologically beneficial land cover,

T -';.'.-_-':'-
Figune 5. Whilethisana hes been reredited o oo ekl and indwetral wses,
< b liowy - poced turf and peawing d BCourge rmowe ment of i rmaining conta minants 1o
thesurface.

Camfullychooss plavts to discomraze wildlife i aeas that could contirme to have low levels of cordaronaton Seond tosac
effects on wildlift or pets and anirnals becoring vectors for contarnirants. Moneturfvegetation that could ativact wildlife mayrnot
be appeopnate for areas that contam even lovwr levels of contarrunation; wapervious surfaces (parking orbutldings sealed from
contarninards) mavhbe rove sutable forsuchareas. Inaddiion, rown tof or mperaos swfaces canbe wed to separate

“clean’ larzer habitats from less clean aras and disconrage overrent of wildhfe wdo low level contarmnation areas isee
Corollanes 1.1 and 1.20.

Concertrations of thuldings and perved surfaces that are often needed for co-location or for large ranufactinre mmdnstries mayhe
appropately located where contarainars must be sealed below grourd. For lowleve] contaranation areas, imperaons sufaces
of pavirg and bwldivgs rayhe more appropiate choices than ratord -lookang patches, whach can ativact peomple, pets, and
wildhife (zee Comwllary] 2.

copyrght. ). Massauear
M e e 01 o



S msamer EHassaner
Figurz & Thedesign and rraintenzane of ha bitat and non- habitat Figure 9. The unpatved area hane iz entine bl indigenows plnts.
petches shoul re ke the are nity va lue ofthe EBnd:cape irnmedimte by hakingone half ofthe unpaved anea rown tufwould dermonstEte
apparentThis buiding fasade and entry ane frRrmed with rocwsn turf qoodcane
over half the area Habitat patches include flowering plants and crisp,
Clearky defined edges.

Corollary 2.1: VISIELE MOWN TURF

Mo n turf shou ke ba wisibla from tha moad, from the panking Iot.and kading totha ant@ncea of tha businass. Mown turf
shouldaccupy at laast S0%af tha frant of the unpavadareas of tha businass siteand at least 25% af the back of tha

un pavad] area of the busineass sita,

Fior somme busiresses, moant o may be necessary in aldibonal lacshors forbusivess esons. Forexanple, somve food mmdustnes may
reqile o b in a more aroand baldings to discoaraze enttor to the balding by asnmal pests.

Corollary 3.2 : FLOWERS AND TREES

Flowaring plants, and treas shoulddaminate patchas that ar not mowen tur.
Flosrenng frees and other plarts are most wadely percarved & athachve and ae mote hkely b be ssodated with zood camw.

CPrancinlac fiar Forilediesl | ancdecana Racian i Booaairn e SR Crarnrria bt | BlEesar
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Figure 10. Thedesignand rreire nance of habitatand non- habitat Figura 11. Indigencuz plants should be chosan tocontribute o the
petches showld re ke the are nite e lue ofthe Bndscape imred Ee b appearmnce of careand od et Pants of sorme eooswste ne, like Grest
apparent This buiking faade and entre are frarmed with rocan turf, Lakes = bz, rresy b difficultto design 1o achieve this appeamnce
and indigencu: plantsa e chosen for theiramenity andecosystarm

walues,

Corollary 3.3: ENTRY VIEWS
Design nan-turf patchas o frame the entry view 1o the building fagade and ent@nce from roacs and parking lots.

Tiarf or lowr-groarms plats canlead the eve to the ertyy fioen the street or padans 1ot

Corollary 3.4: CRISP EDGES
Dasigncrisp, cleany dafined eclges batwaan turf patches and non-turf patchas,

Crspedges also commey good care. They canbe aclieved by a cortiruon s movwmn edge orbe stractaral matenals, hke pavers or fences.

Corollary 3.5: NATURALVYERSUS INDIGENOUS ECOSYSTEM

Mot all ind izenons ecosystents are equally amenable ©heimng desizred o be percarved o amernty landscapes. Praime, savama, and
streamm may be most exs vy adapted to broandleld edevelopmert desizns where habitat 15 desirdble. Wetland ecosystent also canbe
desizred tocreate amernty. Wiile Great Lakes alvar ecosysens make shong ecological analogues to sore well-dmired, lnghly allahne
broarnfield sites, they may be mote diffioult to design for amernty valies, parbonlady on smaller sites.
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Green retrofits CAN reflect cuIturaI values that build market vaIues. HOW
green retrofits enhance habitat and stormwater functions must
acknowledge residual contamination and

incidental hydrologic regimes.
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